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Geology and Hydrogeology

Based on recent field mapping and subsequent publication of a
preliminary geologic map for the Valle Toledo (hereafter, valley) by
Gardner et al. (2006) and earlier investigations conducted by the US
Geological Survey (Griggs, 1964 and Smith, 1938), the surficial geology
of the valley floor is comprised mainly of Quaternary age alluvial fans
and terrace gravels. Minor exposures of more recently deposited
alluvium and alluvial fans occur along the drainage of the valley, which
extend from the southeast to the northwest. Colluvial deposits are
located along the flanks of the valley (see geologic map). At depth,
Quaternary age lacustrine deposits (sands, gravels, and clay) interfinger
with fan and terrace deposits. The maximum thickness of these
deposits is approximately 170 meters (m) (see Figure 1). Thick (=27 m)
lacustrine clay deposits occur in the subsurface near the western edge
of the valley. Surrounding the valley floor to the northeast is the Sierra
de Toledo, a highland mountain-block feature of the Toledo
Embayment.  This area is composed of porphyritic rhyolite.
Southeast and southwest portions of the valley are bounded by massive
(=350 m of relief) ring-fracture features also composed of porphyritic
rhyolite. An extensive zone of faulting and deformation features is
present along the northwest portion of the valley where a variety of
volcanic and sedimentary rocks crop out. The volcanic highlands
surrounding the valley are likely deep seated and presumably represent
the basement beneath the Valle Toledo basin-fill sediments.

Well drilling, aquifer pumping tests, and surface-water flow
measurements were conducted in the late 1940’s (Stearns, 1948;
Conover, et al., 1963; and Griggs, 1964). The purpose of these
investigations was to determine if the artesian aquifer could be
developed for water-supply purposes. Clay deposits probably act as
upper confining units for the artesian aquifer. Head-pressure
measurements from drill holes and wells indicate that the
potentiometric surface of the artesian aquifer slopes towards the
northwest where a set of large flowing springs (VT-1 Spring) are
present, which likely represent the discharge zone for the artesian
aquifer. The thick clay-rich deposit located along the western portion
valley focuses groundwater flow to the surface represented by VT-1
Spring. Recharge to the artesian aquifer probably occurs along the
perimeter of the valley floor and surrounding highland areas.
Snowmelt infiltrates downward through and within the edges of the
highland structures, moving laterally into the valley-fill material (see
Figure 1). Aquifer pumping-test data and water-level and surface-water
flow measurements show that the artesian aquifer discharges at a rate
of 2.23 cubic feet per second (cfs), with the bulk of the flow supporting
the headwater for the San Antonio River. As part of the earlier
investigations, one of the 11 boreholes drilled in the Valle Toledo was
completed to a total depth of about 150 m and screened from 117 to 130
m below ground surface. In response to the well’s (H-1) artesian
condition, a high-pressure valve had to be installed at the surface. In
the past, the valve cracked producing a significant leak (see photo of
H-1). Flow from the well head is estimated at a rate of 1 cfs. Flow from
H-1 extends about 50 m where it joins with the present-day channel of
the San Antonio River. Perennial flow in the channel supports an
ecosystem where fish and other aquatic life thrive. Prior to the valve
cracking, flow in the channel at this position was likely ephemeral.
Surface-water flow in the San Antonio River, at the confluence of water
released from well H-1 and VT-1 Spring, is estimated (visually) at a rate
2 cfs. The rate of surface-water flow increases downstream of this
uence where it eventually joins the Jemez River near La Cueva,

lexico.

Analytical Methods

Tritium, electrolytic enrichment (U of Miami)

Anions, ion chromatography (EES)

Carbon-14, accelerator mass spectrometry (U of Arizona)

Stable isotopes, isotope ratio mass spectrometry (EES)

e Metals, inductively couple (argon) plasma-optical
emission spectroscopy (ICP-OES) and inductively
couple (argon) plasma-mass spectrometry (ICP-MS)

(EES)

¢ Total carbonate alkalinity, titration (EES)

¢ Perchlorate, liquid chromatography-mass spectrometry

(ALS)
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Figure 1 - Generalized cross-section of the Valle Toledo (Griggs, 1964)
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